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1 
This invention relates fo the electodeposition 
of zinc, nd more particularly fo a method for 
elecroplating bright zinc from a zinc Cyanide 
solution. 
Zinc electroplated onto steel Or other base 
metal from a zinc cyanide electrolyte Without 
the use of addition agents generally bas an un- 
desirable dark grey appearance. Bright zinc de- 
posits can be obtained by adding fo the electro- 
plating bath various known, addition agents but 
generally in such cases, the bright deposit is 
covered by a rhin brownish film which bas fo 
be removed by a subsequent operation c0nsisting 
of dipping the electroplated article into a dilute 
solution of an oxidizing agent. Acetone and cer- 
tain other ketones bave been proposed as addi- 
tion agents ïor zinc plating. These bave hot 
poved fo excel other kndwn brighteners and 
also requh'e the bright dipping after treatment. 
An object oï the present invention is t0 provide 
an improved method for electroplating bright 
zinc onto steel and other base metals. A fur- 
ther object is fo electrodeposit bright zinc which 
is free from the usual brownish film or other dis- 
coloration and which does hot bave tobe treated 
after electroplating in order to obtain a film- 
free, bright, smooth surface. Still other objects 
will be apparent from the following description 
of the invention. 
The above objects maF be attained in accord- 
ànce with the present invention by elecroplating 
zinc from a zinc cFanide-solution which Contains 
a small amount of an alkali metal stannate to- 
gerber with a small amount of one or more of 
certain ketones. The ketones suitable for prac- 
ticing the invention are methF1 gamma-hydroxF- 
propyl ketone, methF1 n-propF1 ketone, methF1 
ethF1 ketone, acetone, diaçetone alcohol, acetF1 
acetone, mesitF1 oxide, cFclopropF1 methF1 ke- 
tone and cyclohexanone. Of these, the pre- 
ferred ketone is methF1 gamma-hFdroxoEpropF1 
ketone. T,he other ketones mentioned above are 
effective brighteners only when used in conjunc- 
tion with an alkali metal stannate. In the ab- 
sence of the stannate they have only a c0mpara- 
tively slight brightening effect on the electro- 
plated zinc and form the usual film which must 
be removed by bright dipping. On the other 
hand, the methyl gamma-hydroxypropyl ketone 
gives excellent results when used alone, produc- 
ing a clear, bright electrodeposit which is film- 
free and needs no after treatment. The best 
resuIts have been obtained by using methyl 
gamma-hydroxypropyl ketone in conjunction 
with an alkali metal Stannate, which-produces 
elêrodeposits of great brflliancF. 
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2 
In place of the above ketones, I maF use- heir 
cyanhydrins, as the cyanhFdrins readily hydrèlize 
in the aqueous plating bath fo set free the ke- 
tones therein. Thus, one-methocl d adding a 
5 ketone fo the electroplating bath is fo adl ifs 
cyanhydrin, which immediatelyforms the.ketone 
in situ. 
The invention is :fittisttated by th ffolloiving 
examples: 
10 Examp[e 1 
Aqueous zinc cyanide lectroplating solutions 
Were prepared havïng the foilowing Composi- 
tions: 
15 Zn(CN)  .......................... 60 g./l. 
NaCN ............................. 50-60' g./l. 
NaOH ............................. 75 g./l. 
Na:S .............................. 0.5- g:/1. 
Na:SnO3.3H20 ............  .......... L5 g./l. 
20 In a series of electroplating Operations Utilizing 
electrolytes oï the above composition, with :the 
further addition in each case of a ketone as in- 
dicated in the table below, sheet steel electrodes 
were electroplated with zinc at current densities 
25 of 2 to 90 amps./sq, ft. and at a bath temperature 
of 25 fo 30 ° C. 
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Içetone ±dded :Ketone -Current.Den. 
"-Concentration sity Bright 
Rane 
Acetone ........................... ' 4 to 33 ce.ri ...... - 090 
±cetone Cyanhydrin .............. I- 10-20 cc./l ...... 2-80 
MethF1 ehyl keone gamma-hy- ] 
droxypropYl ..................... I 10 cc./l ......... 10-J90 
MethF1 letone .................... I 4-10 cc./1 ....... 2-90 
Diacetone Alohol ................. I '4-24 ce./1 ....... - 20-80 
AcetF1 Acetone .................... [ 8-20 cc.]I ........ 15.90 
M esiyl 0xide ..................... I 212 cc./1 ...... 1040 
MethF1 N-PropF1 letone .......... '4-16 cc.]l ........ 1.580 
Gyclopropyl Methyl Keton ....... I 2-î4 ce./1 ....... 30-80 

45 

0 

Each ketone was tested af several concentrations, 
an indicated in the above .table under "Ketone 
concentration." Within the ketone coriCentra- 
tion ranges shown, excêllent bright zinc deposits 
of high brflliancF wêre Obtaïned Within..the cur- 
rent densitF ranges as indicated in the tble. 
All the deposis were free from ilm. and.. required 
no after treatment of.anykind. 

Example 2 
Zinc was electrodeposited rom an electrolyte 
like that of Examplel; except that it contained 
no sodium stannate. With the:p]tïng cndi- 
ti0ns0f Exanïple 1; thistïïrite"êe bïith-Wàs 
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operaed in separate trlals with the addition of 
different ketones, as shown below: 

Kêtono 

Acetone ............................................ 
Acetyl Acetone .................................... 

Ketone 
Concentration 5 

8 ce./1. 
I0 cc./l. 

In each case the resulting electrodeposit was 
coated with a brown film. On dipping in a 
dilute nitric acid solution, the film was removed 
producing a bright plate, but less bright than 
that obtained with these ketones in Example 1. 
Example 3 
Zinc was electroplated onto steel crank hole 
covers from the aqueous eleetrolyte given below 
using gamma-hydroxypropyl methyl ketene with- 
out sodium stannate addition: 
Zn(CN) 2 ............................. 60 g./l. 
NaCN ................................ 45 g./l. 
NaOH ............................... "/5 g./l. 
Na2S ................................ 0.5 g./l. 
CI-hCO- CICICIOH ................ 5 cc./l. 
Cathode current densities varied from 10 to 
30 amps./sq, ft. The solution temperature was 
25 ° C. Bright zinc deposits which requlred no 
bright dipping were secured af current densities 
of 18 to 30 amps./sq, ft. 
Example 4 
The following ketones were tested by the pro- 
cedure of Example I and produced the results 
tabulated below: 

Kotone R6su]ts 
Ketone Concentration 

M6thyl Isobutyl Ke- i 
tone. 
Hydroquinone ........ 
Di-tetrahydrofuryl 
Pentanone. 
Methyl nyl ketone_. 

In practicing 

5, I0 and 15 g./L_. 
4, 8 and 12 g.]l ..... 
o g.] ............. 

4-8 ce.Il ........... 

Dark colored deposit. 
Dull deposit. 
Brown film at 30 amps.] 
sq, ft, and dull plate 
at 1-20 amps.]sq, ft. 
Bright plate at first, 
but ketone plymer- 
izes makng solution 
inoperable. 

;he invention fo obtain the de- 

sired bright zinc deposits the alkali metal stan- 
nate and ketone are added to the electroplating 
bath from rime to rime as required, to maintain 
therein an alkali metal stannate concentration 
equivalent to i to 2.5 grains per liter of sodium 
stannate and a dissolved ketone concentration 
of approximately 3 fo 26 grams per liter. When 
the methyl gamma-hydroxypropyl ketone is 
used, either with or without stannate addition, 
its concentration in the plating bath preferably 
is maintained ai 5 to 15 grains per liter. 
In concentrations below 1 grarn per liter the 
effect of the stannate is relatively small; and 
in order to obtain a fllm-free bright deposit, 
the stannate concentration should equal at least 
1 grain per liter. At concentrations above 2.5 
grains per liter, the stannate causes the forma- 
tion of a dull plate, destroying the brightening 
effect of the ketone. Af concentrations within 
the range of 1 to 2.5 grains per liter, the stan- 
nate enhances the brightening effect of the ke- 
tone and prevents film formation. 
A concentration of at least about 3 grams per 
liter of the ketone is required to obtain a com- 
mercially acceptable bright plate, although 
smaller amounts bave more or less brightening 
iffict. While amounts larger than 26 grains per 
tirer may be used with good results (if the ke- 

tone is sufficiently soluble), generally the results 
are no better than af 3 to 26 grains per liter. 
As the ketone must go into solution to function 
as a brightener, T prefer a ketone concentration 
hot exceeding the solubility limit. The solu- 
bilitioes of the ketones used herein vary con- 
siderably. Thus, acetone is soluble throughout 
the range of 3 to 26 grains per liter, while other 
ketones such as methyl gamma-hydroxypropyl 
10 ketone is not. However, adding the ketone in 
amount in excess of ifs solubility in the plating 
bath does no harm within the limits of 3 to 26 
grams per liter. 
While generally it is preferred to use sodium 
15 starmate as addition agent in practicing the in- 
vention, potassium stannate and other alkali 
metal stannates may be used with equally good 
results af the same molar concentration. 
In practicing the present invention it is prefer- 
20 able to utilize as electrolyte a zinc alkali metal 
cyanide solution such as that illustrated by the 
above examples which contains free cyanide and 
added alkali metal hydroxide. Also the best 
sults are secured if the bath is purified as 
25 quired by the addition of sodium sulphide or 
other alkali metal sulphide, zinc dust, or the like, 
which serres to precipitate out any heavy metal 
impurities which may be introduced into the bath 
from the zinc anodes or from the zinc cyanide. 
30 The invention, however, is hot restricted to these 
preferred solutions but may be carried out with 
any solution of a zinc alkali metal cyanide. 
The electroplating conditions such as bath 
temperature, outrent density, filtration of elec- 
35 trolyte, choice and location of anodes, and the 
like may be those conventionally employed in 
cyanide zinc electroplating operations. The 
herein described invention permits the produc- 
tion of excellent bright zinc electrodeposits over 
4O a wide range of outrent densities, e. g., from 2 
to 80 amps./sq, ft. and higher. 
I clahn: 
1. The process which comprises electroplat- 
ing zinc from an aqueous zinc cyanide solution 
which contains about 60 grains per liter oï zinc 
45 cyanide and an alkali metal stannate in amount 
equivalent to 1 to 2.5 grams per liter of sodium 
stannate and to which bas been added about 3 
to 26 grams per liter oï a ketone selected from 
the group consisting of acetone, methyl ethyl 
5O ketone, methyl n-propyl ketone, gamma-hy- 
droxypropyl methyl ketone, acetyl acetone, di- 
acetone alcohol, mesityl oxide and cyclopropyl 
methyl ketone. 
2. The process which comprises electroplating 
55 
zinc from an aqueous zinc cyanide solution 
which contains about 60 grains per liter of 7Anc 
cyanide and 1 te 2.5 grams per liter oï sodium 
starmate and to wlich bas been added about 
60 3 to 26 grams per liter oï a ketone selected from 
the group consistlng of acetone, methyl ethyl 
ketone, methyl n-propyl ketone, gamma-hy- 
droxypropyl methyl ketone, acetyl acetone, 
acetone alcohol, mesityl o:dde and cyclopropyl 
65 methyl ketone. 
3. The process which comprises electroplating 
zinc from an aqueous zinc cyanide solution 
which contains about 60 grams per liter of zinc 
cyanide and 1 to 2.5 grams per liter of sodium 
7o stannate and to which bas been added about 
to 26 grams per liter of acetone. 
4. The process which comprises electroplating 
zinc from an aqueous zinc cyanide solution 
which contains about 60 grains per liter of zinc 
75 cyanide and 1 to 2.5 grams per liter of sodium 
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stannate and to which has been added about 5 
to 15 grams per liter of gamma-hydroxypropyl 
methyl ketone. 
CITRISTIAN J. WERNLUND. 
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